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peptides with sustained release of active ingredient 



5 Field of the invention 

The invention relates to pharmaceutical administration 
forms with sustained release of active ingredient having 
at least one pharmacologically active peptide, to a 

10 method for the production thereof, to a kit including a 
lyophilized peptide and an . aqueous solution of an 
inorganic salt or acetic acid salt and to the use of an 
aqueous solution of an inorganic or acetic acid salt 
for producing a pharmaceutical administration form 

15 which displays sustained peptide release over a 
prolonged period. 

Description of the prior art 

20 The following pharmaceutical administration forms with 
sustained release of the pharmaceutically active peptide 
are known in the art: 

1. Pharmaceutical administration forms with micro- 
25 encapsulated and/or incorporated and/or conjugated 

pharmaceutically active peptides in a biodegradable 
polymeric matrix (e.g. described in: Maulding, H. 
V., J. Controlled Release (1987), 6, 167-76; Siegel, 
R. A., Langer, R. Pharm. Res. (1984), 1, 2-10; 
30 Patent WO 9832423, Patent WO 2001078687). 

2. Pharmaceutical administration forms including from 
scarcely water-soluble complexes of the pharma- 
ceutically active peptide and an organic carrier 

35 molecule, such as, for example, polysaccharides 

(e.g. described in: Patent WO 2000047234). 
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In both cases, enzymatic degradation of matrix or 
complex leads to the sustained release of the peptide. 

Problems associated with the prior art 

5 

Production of the known microcapsules or particles and 
insoluble complexes of the peptide compounds require 
very demanding procedures in order to obtain administra- 
tion forms with sustained release of active ingredient. 

10 Normally, insoluble or slightly soluble compounds are 
produced through precipitation of the peptide compound 
with the counterion. The precipitate is collected by 
filtration and centrif ugation, washed with water and 
dried. In most cases, the solid material is then 

15 powdered. All the individual steps in the production 
method must be carried out under GMP conditions in an 
aseptic working area in order to make it possible in 
this way to guarantee the sterility of the final 
product . 

20 In the procedures for producing microcapsules, more or 
less toxic organic solvents are used in order to 
dissolve the biodegradable polymer matrix. The dissolved 
active substance and the polymers of the matrix are 
then emulsified. After evaporation of the organic 

25 solvent, the particles or the microcapsules are 
separated, washed and dried. 

Description of the invention 

30 It has now surprisingly been found that administration 
forms with sustained release of active ingredient for 
pharmaceutically active peptides are obtained by 
reconstituting a lyophilized peptide compound with a 
low-concentration inorganic salt solution before 

35 administration, with the amount of lyophilized peptide 
compound being chosen so that the peptide solution or 
suspension after reconstitution is highly concentrated. 
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As a possible explanation, it is presumed that under 
these conditions there is controlled development of 
aggregates of the peptide compounds, which shows or 
show delayed dissolution. The result is then the found 
5 sustained release of this active ingredient into the 
circulation. In this case, the formation of the aggre- 
gates leads to a colloidal dispersion whose viscosity 
are influenced by the concentration of the peptide 
compound, the salt concentration and the standing time 
10 after reconstitution . 

According to the present invention, pharmaceutical gel 
preparations including at least one pharmaceutically 
active ionic peptide compound are mixed in a predeter- 

15 mined amount of the value X optimuni (in mg of peptide per 
ml of the preparation) with an agueous solution of an 
inorganic or acetic acid salt in a predetermined 
concentration of the value Y optimum (in % weight /volume ) , 
it being possible after the mixing for administration 

20 to take place immediately or for a standing time of up 
to about 120 minutes to be observed, and it being 
possible for the value X optimum to be selected by a test 
method A including the stages of administration of 
various amounts X n (number of different amounts n, 

25 where n > 1) (in mg) of the peptide as a mixture with 
an isotonic aqueous solution of mannitol onto or to a 
test system and selection of the amount X 0 ptimum (in mg 
of peptide per ml of mixture) which provided in the 
experiment the most favorable blood plasma levels of 

30 the peptide in the test system in relation to Cmax 
(maximum blood plasma concentration) and tmax (time 
until C max is reached) , and the concentration Y opt imum 
being selected by a test method B including the stages 
of administration of the amount X op timum (in mg of 

35 peptide per ml of mixture) of the peptide as a mixture 
with aqueous solutions which differ in the concentration 
Y n (number of different concentrations n, where n > 1) 
(in % weight/volume) onto or to a test system and 
selection of the concentration Y opt imum (in % weight/ 
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volume) was fixed as the concentration which in the 
experiment resulted in the highest value for the plasma 
concentration C active , where C^n < C ac tive > C max (C^n = 
lowest plasma concentration of the peptide at which the 
5 peptide still has an adequate pharmaceutical effect in 
the experiment) . At the same time, it has an influence 
on the time t ac tive until the highest concentration in 
the plasma is reached, where t act ive > t max , provided. 

10 A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the pharmaceutically active 
ionic peptide compound is cationic. 

A further embodiment provides a pharmaceutical prepara- 
15 tion characterized in that the pharmaceutically active 
ionic peptide compound is anionic. 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the pharmaceutically active 
20 ionic peptide compound is a mono-, di- or multivalent 
cationic or anionic peptide. 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the pharmaceutically active 
25 ionic peptide compound is a mono-, di- or multivalent 
ampholytic peptide. 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the pharmaceutically active 
30 ionic peptide compound has a length of from 5 to 
20 amino acids. 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the pharmaceutically active 
35 ionic peptide compound has a length of from 8 to 
12 amino acids . 
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A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the pharmaceutically active 
ionic peptide compound is a GnRH analog. 

5 A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the pharmaceutically active 
ionic peptide compound is a GnRH antagonist. 

A further embodiment provides a pharmaceutical prepara- 

10 tion characterized in that the pharmaceutically active 

ionic peptide compound has been selected from the group 

consisting of cetrorelix, teverelix, abarelix, 

ganirelix, azaline B, antide, detirelix, ramorelix, 
degarelix, D-63153 or their pharmaceutically active 
15 salt or mixtures thereof. 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the pharmaceutically active 
ionic peptide compound is the GnRH antagonist D-63153. 

20 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the inorganic salt or the 
acetic acid salt is a physiologically tolerated salt. 

25 A further embodiment provides a pharmaceutical prepara- 
tion characterized in that aqueous inorganic salt ' or 
acetic acid salt has been selected from the group 
consisting of sodium chloride, calcium chloride, 
magnesium chloride, sodium acetate, calcium acetate and 

30 magnesium acetate. 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the mixture of the pharma- 
ceutically active ionic peptide compound and the 
35 aqueous solution of the inorganic salt or of the acetic 
acid salt is a liquid suspension or a semisolid 
dispersion. 



v. 
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A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the amount X of the pharma- 
ceutical^ active ionic peptide compound is in the 
range from about 5 to about 50 mg per ml of the total 
5 amount of the pharmaceutical preparation. 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the amount X of the pharma- 
ceutical^ active ionic peptide compound is in the 
10 range from about 10 to about 50 mg per ml of the total 
amount of the pharmaceutical preparation. 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the amount X of the pharma- 
15 ceutically active ionic peptide compound is in the 
range from about 20 to about 30 mg per ml of the total 
amount of the pharmaceutical preparation. 

A further embodiment provides a pharmaceutical prepara- 
20 tion characterized in that the amount X of the pharma- 
ceutically active ionic peptide compound is in the 
range from about 2 5 mg per ml of the total amount of 
the pharmaceutical preparation. 

25 A further embodiment provides a pharmaceutical prepara- 

r 

tion characterized in that D-63153 is the pharmaceuti- 
cal^ active ionic peptide compound, and the amount X 
is in the range from about 5 to about 50 mg per ml of 
the total amount of the pharmaceutical preparation. 

30 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that D-63153 is the pharmaceuti- 
cally active ionic peptide compound, and the amount X 
is in the range from about 10 to about 50 mg per ml of 
35 the total amount of the pharmaceutical preparation. 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that D-63153 is the pharmaceuti- 
cally active ionic peptide compound, and the amount X 



- 7 - 

is in the range from about 20 to about 30 mg per ml of 
the total amount of the pharmaceutical preparation. 

A further embodiment provides a pharmaceutical prepara- 
5 tion characterized in that D-63153 is the pharmaceutic 
cally active ionic peptide compound, and the amount X 
is in the region of about 25 mg per ml of the total 
amount of the pharmaceutical preparation. 

10 A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the concentration Y of the 
aqueous inorganic or acetic acid salt solution is equal 
to or less than 0.9% (weight/volume). 

15 A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the concentration Y of the 
aqueous inorganic or acetic acid salt solution is in 
the range from about 0.01% to about 0.9% (weight/ 
volume) . 

20 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the concentration Y of the 
aqueous inorganic or acetic acid salt solution is in 
the range from about 0.05% to about 0.5% (weight/ 
25 volume) . 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the concentration Y of the 
aqueous inorganic or acetic acid salt solution is about 
30 0.1% ( weight /volume ) . 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the inorganic salt is sodium 
chloride and in that the concentration Y is equal to or 
35 less than about 0.9% ( weight /volume ) . 

A further embodiment provides a pharmaceutical prepara- 
tion characterized in that the inorganic salt is sodium 
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chloride and in that the concentration Y is in the 
range from about 0.01% to about 0.9% (weight/volume). 

A further embodiment provides a pharmaceutical prepara- 
5 tion characterized in that the inorganic salt is sodium 
chloride and in that the concentration Y is in the 
range from about 0.05% to about 0.5% (weight/volume). 

A further embodiment provides a pharmaceutical prepara- 
10 tion characterized in that the inorganic salt is sodium 
chloride and in that the concentration Y is about 0.1% 
(weight/volume) . 

A further embodiment provides a pharmaceutical prepara- 
15 tion characterized in that at least one of the pharma- 
ceutical^ active ionic peptide compound is D-63153, 
and the inorganic salt is sodium chloride. 



A further embodiment provides a pharmaceutical prepara- 
20 tion characterized in that at least one of the pharma- 
ceutically active ionic peptide compound is D-63153, 
and the amount X thereof is about 25 ml per ml of the 
preparation, and in that the inorganic salt is sodium 
chloride, and the concentration Y thereof is about 0.1% 
25 (weight /volume) . 

r 

i 

A further aspect of the invention provides a method for 
producing a pharmaceutical preparation including the 
steps A) bringing together an amount X 0 p timum (in mg per 
30 ml of the finished preparation) of at least one 
pharmaceutically active peptide compound in lyophilized 
form and an aqueous solution of an inorganic or acetic 
acid salt in a concentration with the value Y op timum 
(% weight/volume) and A) mixing the components. 



35 



A further embodiment of the invention provides a method 
for producing a pharmaceutical preparation, charac- 
terized in that the pharmaceutically active ionic 
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peptide compound is D-63153, and the inorganic salt is 
sodium chloride. 

A further embodiment of the invention provides a method 
5 for producing a pharmaceutical preparation, charac- 
terized in that the pharmaceutically active ionic 
peptide compound is D-63153, and the amount thereof is 
about 25 mg/ml, and in that the organic salt is sodium 
chloride, and the concentration thereof is about 0.1% 
10 (weight/volume) . 

A further embodiment of the invention provides a method 
for producing a pharmaceutical preparation, charac- 
terized by further including the step of sterilization 
15 of the peptide formulation by irradiation with gamma 
rays or electron beams takes place. 

A further embodiment of the invention provides a method 
for producing a pharmaceutical preparation, charac- 
20 terized in that the production of the peptide formu- 
lation takes place with use of aseptic procedures. 

A further aspect of the invention provides a kit for 
producing a pharmaceutical preparation, including a 
25 previously fixed amount X (in mg per ml of the finished 

r 

preparation) of a pharmaceutically active ionic peptide 
compound in lyophilized form and of an aqueous solution 
of an inorganic or acetic acid salt in a previously 
fixed concentration Y % (weight /volume ) . 

30 

A further embodiment of the invention provides a kit 
for producing a pharmaceutical preparation, charac- 
terized in that the pharmaceutically active peptide 
compound is D-63153 in lyophilized form. 

35 

A further embodiment of the invention provides a kit 
for producing a pharmaceutical preparation, charac- 
terized in that the D-63153 lyophilizate additionally 
comprises mannitol . 
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A further embodiment of the invention provides a kit 
for producing a pharmaceutical preparation, charac- 
terized in that the inorganic salt is sodium chloride. 

5 

A further embodiment of the invention provides a kit 
for producing a pharmaceutical preparation, charac- 
terized in that the amount X of D-63153 is about 25 mg 
per finished preparation and the concentration of the 
10 aqueous sodium chloride solution is about 0.1% weight/ 
volume . 

A further aspect of the invention provides a method for 
treating a patient with a pharmaceutically active 
15 peptide compound, characterized in that a pharmaceutical 
preparation as claimed in any of the aforementioned 
claims is administered subcutaneously or intramuscularly 
to the patient by means of a syringe. 

20 A further embodiment of the invention provides a method 
for treating a patient with a pharmaceutically active 
peptide compound, characterized in that the administered 
pharmaceutical preparation displays a sustained pharma- 
ceutical activity. 

25 

A further embodiment of the invention provides a method 
for treating a patient with a pharmaceutically active 
peptide compound, characterized in that the administered 
pharmaceutical preparation displays a sustained pharma- 
30 ceutical activity for at least 4 weeks. 

A further embodiment of the invention provides a method 
for treating a patient with a pharmaceutically active 
peptide compound, characterized in that the administered 
35 pharmaceutical preparation displays a sustained pharma- 
ceutical activity for at least 8 weeks. 

A further embodiment of the invention provides a method 
for treating a patient with a pharmaceutically active 
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peptide compound, characterized in that the administered 
pharmaceutical preparation displays a sustained pharma- 
ceutical activity for at least 12 weeks. 

5 A further embodiment of the invention provides a method 
for treating a hormone-dependent disorder of a patient 
by subcutaneous or intramuscular administration of the 
aforementioned pharmaceutical preparations in a patient 
requiring this. 

10 

A further aspect of the invention provides a method for 
treating prostate cancer in a patient by subcutaneous 
or intramuscular administration of the pharmaceutical 
preparation of the invention described above to a 
15 patient requiring this. 

A further aspect of the invention provides a method for 
treating breast cancer in a patient by subcutaneous or 
intramuscular administration of the pharmaceutical 
20 preparation of the invention described above to a 
patient requiring this. 

A further aspect of the invention provides a method for 
treating uterine myomas in a patient by subcutaneous or 

25 intramuscular administration of the pharmaceutical 

/■ 

preparation of the invention described above to' a 
patient requiring this. 

A further aspect of the invention provides a method for 
30 treating endometriosis in a patient by subcutaneous or 
intramuscular administration of the pharmaceutical 
preparation of the invention described above to a 
patient requiring this. 

35 A further aspect of the invention provides a method for 
treating precocious puberty in a patient by subcutaneous 
or intramuscular administration of the pharmaceutical 
preparation of the invention described above to a 
patient requiring this. 
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A further aspect of the invention provides a method for 
modifying the reproductive function in a patient by 
subcutaneous or intramuscular administration of the 
5 pharmaceutical preparation of the invention described 
above to a patient requiring this. 

A further aspect of the invention provides a pharma- 
ceutical preparation, characterized in that the mixture 
10 of the pharmaceutically active ionic peptide compound 
and of the aqueous solution of the inorganic salt or of 
the acetic acid salt is a molecular-dispersed or 
colloidal mixture which may be of liquid to semisolid 
consistency . 

15 

A further aspect of the invention provides a pharma- 
ceutical preparation, characterized in that a colloidal 
dispersion is formed by reconstitution. 

20 A further aspect of the invention provides a pharma- 
ceutical preparation, characterized in that a colloidal 
dispersion is formed by storage or leaving to stand 
after reconstitution and changes its viscosity as a 
function of time and thus improves the reproducibility 

25 of the delayed release of active ingredient. 

* 

A further aspect of the invention provides a kit 
including a lyophilized pharmaceutically active 
peptide, for example D-63153, where appropriate together 
30 with one or more pharmaceutically acceptable excipients 
or additives, and a low-concentration aqueous solution 
of an inorganic salt, preferably sodium chloride. 

In a preferred embodiment, the peptide compound of the 
35 administration form is a GnRH analog, even better a 
GnRH antagonist, and the inorganic salt is a highly 
soluble physiological salt, preferably sodium chloride. 



Because of the parenteral administration, it is 
necessary for the powdered peptide compound and the 
solution for the reconstitution to be sterile. 

The present invention makes it possible easily to 
produce suspensions with sustained release of a peptide 
compound active ingredient , preferably of a GnRH 
antagonist. This is obtained by reconstituting a highly 
concentrated lyophilizate of the peptide compound 
comprising mannitol with a dilute inorganic salt 
solution (e.g. sodium chloride solution). 

Formation of the pharmaceutical formulation of the 
invention is moreover dependent on the following 
parameters : 

1. the concentration of the peptide compound in the 
solution after reconstitution 

2. the concentration of the inorganic salt in the 
solvent employed for reconstitution 

3. the standing time of the solution after reconsti- 
tution and the extent of aggregation obtained 
thereby, which is reflected by the viscosity 
increase . 

The high concentration of the peptide compound leads' to 
aggregation thereof, which can be controlled by adding 
an inorganic salt solution. The solubility of the 
peptide compound decreases as the salt concentration 
increases. The colloidal properties become more 
prominent than the solution properties, as is clear 
from the increasing viscosity even as far as a gel. The 
"gel" in this connection represents a bicoherent system 
consisting of the peptide aggregate as the solid phase 
and water as the liquid phase. 

The administration forms of the invention for pharma- 
ceutically active peptides with sustained release of 
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active ingredient are always in the form of a gel 
before administration . 

In an ideal range of salt concentration, combined with 
5 a suitable amount of peptide compounds, sustained 
release of active ingredient can be obtained for a 
period of 4 weeks or more. 

Any physiologically tolerated inorganic salt can be 
10 used for the inorganic salt solution, preferably sodium 
chloride . 

The reconstitution takes place with a low-concentration 
salt solution. The concentration should in this case be 
15 equal to or less than about 0.9% (weight/volume), 
preferably in the range from about 0.01% to about 0.9%, 
particularly preferably in the range from about 0.05 to 
about 0.5% (weight /volume) , very preferably about 0.1% 
(weight/volume) . 

20 

A low-concentration sodium chloride solution with a 
sodium chloride concentration in the range from about 
0.05 to about 0.5% (weight/volume), preferably of about 
0.1% (weight/volume) is preferred. 

25 

The peptide in the formulation is a pharmacologically 
active peptide compound which may be a mono-, di- or 
multivalent cationic or anionic peptide. The peptide 
may consist of from 5 to 20 amino acids in length, more 

30 preferably from 8 to 12 amino acids in length. More in 
detail, the peptide compound is a GnRH analog and the 
GnRH analog is a GnRH antagonist. Examples of GnRH 
analogs are cetrorelix, teverelix (Deghenghi et al., 
Biomed & Pharmacother 1993, 47, 107), abarelix 

35 (Molineaux et al., Molecular Urology 1998, _2, 265), 
ganirelix (Nestor et al., J. Med. Chem. 1992, 35./ 
3942), azaline B, antide, A-75998 (Cannon et al., J. 
Pharm. Sci. 1995, 8£, 953), detirelix (Andreyko et al., 
J. Clin. Endocrinol. Metab. 1992, 74, 399), RS-68439, 
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ramorelix (Stockemann and Sandow, J. Cancer Res. Clin. 
Oncol. 1993, 119 , 457), degarelix (Broqua, P.: Riviere 
et al., JPET 301, 95), D-63153 (PCT: EP00/02165). 

5 The structures of the abovementioned GnRH analogs are 
depicted for example in the abovementioned references 
and in the following review articles: Behre et al., 
GnRH antagonists: an overview, Proceedings of the 2nd 
World Conference on Ovulation Induction, The Parthenon 
10 Publishing Group Ltd, UK; Kutscher et al., Angew. Chem. 
1997, 109, 2240. 



The compound D-63 153 is described inter alia in German 
patent application No. DE 199 11 771.3. The physico- 
15 chemical data are summarized in fig. 6. 

The concentration of the pharmaceutically active peptide 
may be in the range from about 5 mg/ml to about 
50 mg/ml, preferably about 10 mg/ml to about 50 mg/ml, 
20 particularly preferably about 20 mg/ml to about 
30 mg/ml and very particularly preferably about 25 mg/ml 
(ml = total volume of the finished administration 
form) . 

25 All pharmaceutically active peptides can be employed in 
the concentrations mentioned. The peptide D-63 153 ' is 
particularly preferred . 

A further aspect of the present invention provides a 
30 method for producing administration forms for pharma- 
ceutically active peptides with sustained release of 
active ingredient . 

According to the invention, the acetate salt base of 
35 the peptide compound is. completely dissolved in aqueous 
acetic acid until a clear solution is formed. The 
solution is diluted with water for injections, which 
receives the necessary amount of mannitol so that an 
isotonic solution which can be administered is formed. 
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After sterilizing filtration of the solution it is 
dispensed into vials and lyophilized. 

A sodium chloride solution (e.g. 0.1%) is used for 
5 reconstitution before administration in order thus to 
control the aggregation of the peptide and therefore 
also the solubility. The reconstitution takes place 
where appropriate by careful swirling or shaking, it 
being necessary to avoid foaming. 

10 

The pharmaceutical administration forms of the invention 
permit sustained delivery of the peptide compound after 
administration of the administration form in the 
subject. The duration and extent of delivery can be 
15 varied by changing the concentrations of peptide 
compound and the concentration of the salt used. 

The standing time after reconstitution is also important 
for the release of the peptide active ingredient- The 

20 standing time may be between about 0 to about 120 min, 
preferably between about 10 to about 120 minutes, 
particularly preferably between about 15 to 60 minutes. 
It has been found that the colloidal system obtained by 
aggregation changes during the standing time, and that 

25 the viscosity increases. With a standing time of more 
than about 120 min, no significant further change ' in 
the viscosity was to be observed. 

The pharmaceutical administration forms of the invention 
30 can preferably be administered subcutaneously (s.c.) or 
intramuscularly (i.m.). In the case of intramuscular 
administration, the injection takes place for example 
into the gluteus maximus muscle, preferably into the 
upper outer quadrant of the gluteus maximus muscle. In 
35 the case of subcutaneous administration, the injection 
takes place for example into the subcutis of the 
abdomen . 



t 
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The present invention is described in detail in 
examples 1 to 7 below without restricting the invention 
thereto . 



5 Example 1 

200 g of pure D-63153 (calculated as free base) are 
dissolved in 3386.7 g of 30% strength aqueous acetic 
acid to form a clear solution. 438.4 g of mannitol is 
10 added and dissolved by stirring. The solution is made 
up to a total amount of 20 320 g with water for 
injections . 

After the solution has been sterilized by filtration it 
is dispensed in 10 ml portions into vials for 
15 lyophilization . 

After the method, each vial contains 100 mg of D-63153 
(free base) and 109.6 mg of mannitol. 

The lyophilizate is reconstituted by adding 4 ml of 
0.1% strength sodium chloride solution and carefully 
20 shaking (avoid foaming) in order to obtain a suspension 
of 25 mg/ml. 

Example 2 

25 Lyophilizates which contain 75 mg of D-63153 were 
produced and reconstituted with 3 ml of solvent (25' mg 
of D-63153/ml) . The reconstitut ion took place with 
sterile water for injections (non-depot administration 
form; see table 1) or with 0.1% NaCl (depot adminis- 

30 tration form; see table 2). A single dose of 1.68 mg/kg 
was injected subcutaneously into beagle dogs. The 
D-63153 plasma levels were measured at various times 
after administration . 

It was possible through the use of the depot adminis- 
35 tration form to reduce the maximum plasma levels 
(Cmax) , while the area under the curve remained 
substantially stably maintained, which results in a 
depot effect. The absolute bioavailability remained 
substantially unchanged and was calculated to be 62% 
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for the non-depot administration form, and 64.3% for 
the depot form [Schwahn and Romeis, 1999] . 

Example 3 

5 

In order to subrime the D-63153 depot for its 
testosterone-suppressing potential, it was injected in 
5 different doses (5-25 mg/kg) intramuscularly (i.m.) 
into male rats. The depot administration form was 

10 generated by resuspending D-63153 lyophilizate in 0.1% 
strength sterile NaCl. The testosterone level was 
measured before administering the medicament and in 
each case 4 hours, 8 hours and 24 hours thereafter. In 
addition, the testosterone level was determined once a 

15 day in the first week after injection and subsequently 
on every 2nd day, in each case until the testosterone 
level was again in the normal range. The control group 
was treated only with a vehicle solution (see fig. 1) . 
A dose-dependent suppression of the testosterone levels 

20 was detectable in all groups. The suppression lasted 
for from 17 days (5 mg/kg) to 43 days (20 mg/kg) . The 
testosterone levels were subsequently again within the 
normal range within a few days. 

2 5 Example 4 

i 

10 mg lyophilizates of D-63153 were reconstituted in 
4 ml of sterile water for injections (non-depot 
administration form, 2.5 mg/ml D-63153, clinical phase 

30 la) and 100 mg lyophilizates of D-63153 were dissolved 
in 4 ml of 0.1% NaCl (depot administration form, 
25 mg/ml D-63153, clinical phase lb) . Volunteer male 
test subjects received intramuscular injections of 
10 mg per person. The D-63153 plasma levels were 

35 measured at various times after administration (see 
table 3) . 

The results show that the depot effect can be confirmed 
both through lower Cmax and AUC 0 -24 plasma levels and 
through a prolongation of tmax/ t 1/2 and in particular an 
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increase in the MRT (mean residence time) . The depot 
administration form has almost the same AUC 0 - t iast as the 
non-depot administration form (887.44 ng*h/ml compared 
with 1165.93 ng*h/ml) , thus showing that the two 
5 compositions have similar bioavailabilities. Release is 
slower from the depot administration form, indicated by 
a lower Cmax level and a value for MRT which is more 
than twice as high. 

10 Example 5 

Lyophilizates containing 65 mg and 100 mg of D-63153 
were produced and reconstituted with solvent to result 
in a solution which has a concentration of 25 mg of 
15 D-63153/ml. The solvents used were water for injections, 
0.1% NaCl solution and 0.2% NaCl solution. The extent 
of the changes in the colloidal properties of the 
solutions was investigated by means of the viscosities 
thereof. The results are summarized in fig. 2. 

20 

Example 6 

Lyophilizates containing 100 mg of D-63153 were produced 
and reconstituted with solvent to result in a solution 
25 which has a concentration of 25 mg/ml. To describe the 
change in the colloidal system that arises after 
reconstitution, fig. 3 depicts the viscosity as a 
function of the standing time or storage time after 
reconstitution . 

30 

Example 7 

Lyophilizates containing 65 mg of D-63153 were produced 
and reconstituted with 2 . 6 ml of a 0.1% strength NaCl 
35 solution, and the resulting solution was in one instance 
administered s.c. to dogs immediately (standing time: 
0 minutes) (see fig. 4) and in another instance 
administered s.c. (see fig. 5) to dogs after one hour 
after reconstitution (standing time: 60 min) . The 
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D-63153 plasma levels were measured over a time of 
72 hours. 

The colloidal system obtained by aggregation changes 
during the standing time in that its viscosity 
5 increases. This is associated with a slight change in 
the plasma level plots, with the result that the maximum 
plasma concentration is reduced and the reproducibility 
of the plasma level plots is improved. 

10 Table 1 (cf . example 2) : Pharmacokinetic parameters of 

D-63153 non-depot administration form in beagle 
dogs, 1.68 mg/kg s.c. 



Pharmacokinetic parameters of D-63153 


D = 1 . 68 mg peptide base /kg 
n = 4 


D-63153 in 5.2% aqueous mannitol 




tmax 




AUC norm 


[ng/ml] 


[h] 




[ng- h/ml] 


Mean 


216. 55 


5.0 




19434 . 3 


Min 


139. 16 


2.0 




15458 .0 


Max 


251. 90 


6.0 




22103.8 



Table 2 (cf. example 2): Pharmacokinetic parameters of 
15 D-63153 depot administration form in beagle 

dogs, 1.68 mg/kg s.c. 



Pharmacokinetic parameters of D-63153 


D = 1 . 68 mg peptide base/kg 
n = 4 


D-63153 in 5.2% aqueous mannitol/ 
0.1% NaCl 


Ciaax 


^rnax 




AUC norin 


[ ng/ml ] 


[h] 




[ng- h/ml] 


Mean 


97.44 


7.0 




17688.2 


Min 


64 . 75 


2.0 




14445.6 


Max 


199. 62 


8.0 




19676. 9 



Table 3 (cf . example 4) : Pharmacokinetic parameters of 

D-63153: comparison between non-depot and depot 
administration form in volunteer male test 
subjects, 10 mg/person (0.14-0.17 mg/kg) i.m. 





















Person 


[ng/ml 3 


[h] 


[h] 


AUCo-tlast 

[ng*h/ml ] 


AUCq-24 

[ng*h/ml] 


AUC 0 - 2 < 

[%] 


Eh] 


MRT 

[hj 


n 


6 


6 


6 


6 


6 


6 


6 


6 




















Non- depot 


99. 90 


0.50 


300.00 


1165. 93 


495. 41 


42.40 


27 . 60 


52.24 




















Depot: 


11.02 


2.50 


360.00 


887.44 


151.05 


16.7 


50.05 


129.36 





















i 



